Since 1964, when the first surgeon general's report on smoking and health was released, awareness concerning the harmful effects of cigarette use has risen, and in recent years, there has been evidence of a decline in cigarette use. In 2003, the US Department of Health and Human Services reported that the frequency of smoking among adults had declined from 25% in 1990 to 23% in 2000 and 22.5% in 2002. 3 Recent studies indicate that this effect may have reached a plateau between 2004 and 2006. 4 The overall decline from 1964 levels is viewed as confirmatory evidence that public health efforts to increase awareness of the health risks of cigarettes 4, 5 and to decrease cigarette use (e.g., through increased taxation) have succeeded in altering cigarette use behavior. 6 However, previous studies have mainly addressed tobacco use or cigarette smoking per se rather than examining amount of cigarette use (i.e., frequency and duration) in detail. Specifically, they have not addressed the regular, heavy cigarette use that frequently characterizes nicotine dependence, which is the pattern of use thought to be the most detrimental to health and longevity. Among studies that have examined prevalence rates of cigarette consumption across time, few have focused specifically on the prevalence of nicotine dependence, and most have not distinguished between nicotine dependence and nondependent cigarette use in prevalence estimates. However, nicotine dependence warrants study as a separate area of concern. The Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV ), defines nicotine dependence as a mental disorder, 7 and research has suggested that nicotine dependence is as strong an addiction and is as difficult to treat as cocaine addiction. 8 In addition, researchers have established that trends in prevalence of cigarette use are not necessarily parallel with trends in prevalence of nicotine dependence. 9, 10 However, studies that have measured fluctuations in the prevalence of cigarette use have failed to measure fluctuations in nicotine dependence, 11 despite the fact that cigarette use and nicotine dependence are likely to have distinct risk factors, courses, treatments, prevention strategies, and outcomes. 9, [12] [13] [14] In addition, the outcomes associated with nicotine dependence are thought to be far more severe than those associated with occasional cigarette use, because negative health outcomes are thought to be fairly proportionate to the number of cigarettes smoked. [14] [15] [16] [17] [18] [19] [20] Another factor that has changed dramatically in the epidemiology of tobacco consumption and dependence over the past several decades is gender. There have been substantial disparities between men and women in the prevalence of cigarette use and nicotine dependence over the past forty years, with smoking being far more common among men for most of that time. 21 However, recent evidence suggests a relatively narrow gender gap in smoking prevalence. 22 Little is known about gender differences and changes in prevalence of nicotine dependence over the past several decades. Socioeconomic status has also been shown to be associated with differences in prevalence of cigarette use. Some reports have suggested that cigarette use may be disproportionately common among those in poverty, [23] [24] [25] [26] [27] [28] and rates of cigarette use among adults in different socioeconomic groups are thought to have shifted over time. 29 Still, previous studies have not provided information on potential disparities in nicotine dependence by gender and poverty status. This information would ideally be elicited by studies that track changes in prevalence of nicotine dependence by means of repeated general population surveys that use consistent
Objectives. We examined the roles of gender and poverty in cigarette use and nicotine dependence among adults in the United States.
Methods. Our data were drawn from the 2001-2002 National Epidemiological Survey of Alcoholism and Related Conditions, a nationally representative sample of US adults 18 years and older.
Results. The overall rate of cigarette use declined between 1964 and 2002. Nicotine dependence does not appear to have declined overall, and there is evidence that nicotine dependence has increased among women in recent cohorts. The odds of nicotine dependence among cigarette users appear to have increased significantly in recent cohorts.
Conclusions. Despite recent declines in cigarette use, the prevalence of nicotine dependence has increased among some groups and has remained steady overall, which may be hampering public health initiatives to reduce cigarette use. Efforts to study or curb cigarette use should therefore take nicotine dependence into account. measures, carried out over many years. Unfortunately, such data are not available, but given the major public health importance of cigarette use and nicotine dependence, we sought a different way to address these questions. To that end, we decided to use data from a large, crosssectional survey with excellent measures of cigarette use and nicotine dependence in the United States, 30 taking steps to minimize biases from reporting and differential mortality.
In this study, we had 3 goals: (1) to examine rates of nondependent cigarette use over 4 recent birth cohorts among adults in the United States, (2) to examine the prevalence of nicotine dependence among adults over these 4 birth cohorts, and (3) to examine the results by gender and poverty status in order to elicit changes in cigarette use and nicotine dependence among groups that may be especially vulnerable, including women and those in poverty.
METHODS Sample
Our sample was drawn from participants in the 2001-2002 National Epidemiological Survey of Alcoholism and Related Conditions (NESARC), a nationally representative survey of 43 093 civilian noninstitutionalized participants 18 years and older in the United States. Details of the sampling frame are described elsewhere. [31] [32] [33] [34] The National Institute on Alcohol Abuse and Alcoholism (NIAAA) sponsored the study and supervised the fieldwork, which was conducted by the US Census Bureau. Young adults, Hispanics, and African Americans were oversampled, and the study achieved an overall response rate of 81%. To adjust for nonresponse and selection probability, the sample was weighted and adjusted to reflect the 2000 US Census. The research protocol, including informed-consent procedures, received full ethical review and approval from the US Census Bureau and the US Office of Management and Budget. To minimize potential bias from smoking-related mortality among older birth cohorts, we included in the present sample only respondents born after 1946 (N = 30161). Interviews were conducted by 1800 professional Census Bureau interviewers who used computer-assisted software with built-in checks for skipped items, logic, and consistency. All interviewers had experience in administering other national health-related surveys, with 5 years being the average level of experience. All interviewers received 10 days of NIAAAdirected training in how to administer the NESARC. The interviews were spot-verified by regional supervisors who contacted a random 10% subset of all respondents after their interviews, for quality-control purposes.
Measures
The interview instrument used was the NIAAA Alcohol Use Disorder and Associated Disabilities Interview Schedule-DSM-IV (AUDADIS-IV). 34 This instrument was specifically designed to be administered by experienced lay interviewers and was developed to measure substance use and mental disorders in large-scale surveys. The instrument assesses nicotine dependence in a unique module separate from the assessment of other substance use. Respondents are considered to have ever used cigarettes if they have smoked 100 or more cigarettes in their lifetime. Variables for cigarette use, frequency of use, and duration of use showed excellent testretest reliability, with interclass correlation coefficients of 0.83 to 0.84.
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The AUDADIS-IV used a list of more than 40 questions to assess nicotine dependence, obtaining extensive information on time frames for nicotine use and nicotine dependence. DSM-IV diagnoses of nicotine dependence 7 were made when a respondent met at least 3 of 7 criteria for nicotine dependence, which are (1) needing more nicotine to achieve desired effect, (2) experiencing nicotine withdrawal syndrome, (3) using cigarettes more than intended, (4) experiencing a persistent desire or unsuccessful efforts to cut down on nicotine use, (5) spending a great deal of time using cigarettes (e.g., chainsmoking), (6) giving up activities in favor of nicotine use, and (7) continuing to use cigarettes despite recurrent physical or psychological problems likely to have been caused by nicotine use. Nicotine withdrawal syndrome was diagnosed according to DSM-IV criteria. Time frames for diagnosis included the previous 12-month period and prior to the previous 12-month period, with a diagnosis in either time frame sufficient for a ''lifetime'' diagnosis.
The test-retest reliability of the nicotinedependence diagnosis was assessed via a random subsample of 347 respondents who were reinterviewed with the nicotine-dependence module up to 10 weeks after initial appraisal. 31 The diagnoses for the previous 12 months (i.e., the current diagnosis) and for the period prior to the previous 12 months both had good reliability (j = 0.63 and 0.60, respectively).
Further, we used a series of linear regression analyses to validate the diagnoses by examining the association between nicotine dependence and physical disability scores on the Short Form-12v2 (SF-12) survey. The SF-12 is a generic quality-of-life survey with well-tested reliability and validity, and it is often used with large populations. Nicotine dependence is robustly associated with physical disability; thus, a valid diagnosis of nicotine dependence should correlate with physical disability. We found nicotine dependence to be a highly significant (P < .001) predictor of 6 physical disability subscales: (1) limitations in physical functioning because of physical problems, (2) role impairment because of physical problems, (3) general physical health, (4) bodily pain, (5) vitality, and (6) overall physical disability (all analyses were controlled for age, personality disorders, current comorbid alcohol and drug use, and mood and anxiety disorders). Respondents with nicotine dependence had significantly greater physical disability and dysfunction than did respondents who did not have nicotine dependence. 36 Respondents with family incomes at or below 100% of the official poverty level as designated by the US Department of Agriculture 35 were considered to be living in poverty. This poverty level is defined in the legislative section of the 1981 Omnibus Budget Reconciliation Act, which requires the Secretary of Health and Human Services to update the poverty level annually. 35 All other respondents were included in the nonpoverty group. Birth cohorts were defined by year of birth as reported by respondents, and were divided into 4 categorical subgroups: 1946 to 1957, 1958 to 1967, 1968 to 1977, 1978 to 1985 . Preliminary analyses suggested homogeneity of risk within these quartiles, increasing confidence that the true prevalence of the outcome did not vary substantially within categories.
To obtain standard errors adjusted for the complex sample characteristics of the NESARC, we used SUDAAN to conduct all analyses. 37 We used cross-tabulations to calculate the prevalence of any cigarette use, any nicotine dependence, and any nicotine dependence among cigarette users for each birth cohort, and for subsets by gender and poverty status. In addition to these descriptive statistics, we used logistic regression to present the likelihood of cigarette use, nicotine dependence, and nicotine dependence among cigarette users in each birth cohort compared with those born between 1950 and 1958 (the reference group). In analyses, we controlled for ethnicity (5 groups: non-Hispanic White, non-Hispanic African American, nonHispanic American Indian/Alaska Native, non-Hispanic Asian/Native Hawaiian/Pacific Islander, and Hispanic), gender, education (less than high school education, high school education, and more than high school education), and marital status (never married; widowed, separated, or divorced; and married). Logistic regressions were also used to obtain the likelihood of cigarette use, nicotine dependence, and nicotine dependence among cigarette users in each birth cohort by gender and poverty status.
RESULTS
In the NESARC sample used in this analysis, 43 .1% (SE = 0.9%) reported lifetime cigarette use, and 19.7% (SE = 0.6%) reported current nicotine dependence. Among cigarette users, 45.8% (SE = 0.7%) reported lifetime nicotine dependence. In unadjusted odds ratios (ORs), men were more likely to exhibit cigarette use (OR =1.52) and to be nicotine-dependent (OR =1.46), but among cigarette users, men were not more likely to be nicotine-dependent than were women (Table 1) . Blacks, Asians/ Native Hawaiians/Pacific Islanders, and Hispanics were less likely to exhibit cigarette use and be nicotine-dependent than Whites. American Indians/Alaska Natives were significantly more likely than were previous cohorts to be nicotine-dependent and to exhibit nicotine dependence among cigarette users, although they were not more likely to engage in cigarette use than were Whites. Lower levels of education and personal income were also associated with significantly increased likelihood of cigarette use and nicotine dependence compared with those with higher levels of education and income.
The overall odds of cigarette use were significantly lower with each successive birth cohort ( Table 2 ). The same general trend was evident among men overall and among men in poverty, although this was not consistently the case among men not in poverty. Among women overall, those in more recent birth cohorts had lower odds of cigarette use compared with previous cohorts; among women in poverty, however, only those in the most recent birth cohort were less likely to use cigarettes. This is in contrast to women not in poverty, among whom only the 1968 to 1977 birth cohort was significantly less likely to use cigarettes. The most recent cohort of nonpoverty women did not show a significant decline in cigarette use. Cohort was a Note. OR = odds ratio; CI = confidence interval. All sample respondents were born in 1946 or later.
significant predictor of cigarette use (F = 21.2; P < .001), and there was minimal overlap of 95% confidence intervals (CIs), indicating that the observed monotonic decrease is significant. In contrast to results for cigarette use, Table  3 shows little evidence of any consistent relationship between cohort and nicotine dependence or of any significant change in prevalence of nicotine dependence by cohort. There were several changes from year to year among various subgroups, but across time there was a lack of any significant change in prevalence.
Overall, the odds of nicotine dependence among cigarette users increased with each birth cohort (Table 4) , and there was an overall increase in the prevalence of nicotine dependence among cigarette users by birth cohort. The prevalence of nicotine dependence was 41.0% in the 1946 to 1957 cohort, 46.0% in the 1968 to 1977 cohort, 51.9% in the 1968 to 1977 cohort, and 54.0% in the 1978 to 1985 cohort. Among cigarette users, those in the youngest cohort were 1.53 times more likely to become nicotine dependent than were those in the oldest cohort (95% CI =1.29, 1.82). Thus, the lack of a clear difference in nicotine dependence across cohorts appears to result from 2 opposing but simultaneous phenomena: an overall decline in cigarette use accompanied by an overall increase in nicotine dependence among cigarette users. 
DISCUSSION
We examined cigarette use and nicotine dependence among adults in the United States, and we investigated the roles that gender and poverty may have played in changes in cigarette use and nicotine dependence that have occurred over the past several decades. This study has 3 key findings: (1) consistent with previous reports, the overall prevalence of cigarette use declined between 1964 and 2002 in the general population. (2) The overall prevalence of nicotine dependence did not decline in the population as a whole, and the prevalence of nicotine dependence increased among several recent cohorts of women. (3) The prevalence of nicotine dependence among cigarette users increased with each successive cohort.
Consistent with previous results, our findings suggest that there has been a decline in cigarette use among adults in the United States between 1964 and 2002 and that this decline has leveled off in recent years. 38, 39 Yet, despite the declining prevalence of cigarette use, these data show that the prevalence of cigarette use in the population was still at 34.4%, more than one third of the population, in 2002. This is a significant decrease from a prevalence of 48.6% in previous cohorts, but the United States is still far from meeting the Healthy People 2010 goal of reducing prevalence of cigarette use to below 12%.
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The data do not show evidence of a decline in nicotine dependence in the general population over the birth cohorts examined. This suggests that statistical reports on the overall rate of ''cigarette use'' or ''cigarette smoking'' may not reflect the most accurate or complete picture of the problem of cigarette use among adults in this country, because these reports do not track nicotine-dependent cigarette use, nor do they distinguish between dependent and nondependent cigarette use. Yet there is a need to track nicotine-dependent cigarette use because nicotine-dependent smokers use more cigarettes and the amount of cigarettes used (as measured by cigarette packs smoked per year multiplied by number of years of smoking) has been shown to be associated with greater risk of cigarette-related illnesses. [17] [18] [19] [20] [21] Nicotinedependent cigarette use may entail an increased number of pack-life years caused by a decreased likelihood of quitting, which might thereby place dependent smokers at greater risk of cigaretterelated illness. By taking nicotine-dependent cigarette use into account, we found that despite a decline in the overall prevalence of cigarette use, the percentage of the population who use cigarettes most heavily and who are dependent on cigarettes has not declined. Our results are consistent with the possibility that antismoking efforts have successfully reduced the number of people who start smoking, but our results also suggest that, among those who do start smoking, the risk of nicotine dependence appears to be increasing. The reason for this trend is not known. It has been speculated that this finding may be caused by a so-called ''hardcore'' effect, whereby the relatively new social pressures to abstain from cigarette use serve to ''weed out'' many casual cigarette users, leaving a more dedicated group of smokers who will continue to use and who are at greater risk of nicotine dependence. 41, 42 An alternative explanation is that if factors such as social norms within families encourage initial cigarette use, then genetic factors within those same families may encourage nicotine dependence. [43] [44] [45] [46] [47] Although the prevalence of cigarette use has been frequently monitored, little has been reported on trends in nicotine dependence among cigarette users. 13 Our results provide new data suggesting that the prevalence of nicotine dependence among cigarette users in the United States has increased over the past several birth cohorts, but not in the population as a whole. These findings also indicate that vulnerable populations, such as women living in poverty, have the highest prevalence of nicotine dependence among cigarette users. This is troubling because it means that children of women in poverty may be more likely to be exposed to environmental tobacco smoke, which has been shown to be a risk factor for asthma in children. 48 This postulated mechanism of effect is consistent with trends showing that the highest rates of pediatric asthma in the United States tend to be among youth living in poverty. 49 Although these data do not justify causal inferences regarding associations between nicotine dependence among women in poverty and pediatric asthma among youth in poverty, they may shed light on the importance of evaluating nicotine dependence as well as cigarette use.
Another possible explanation for the increase in nicotine dependence among cigarette users could be changes in cigarettes that increase their addictiveness. Although we were not able to test this hypothesis directly in this study, investigators have found evidence to suggest that the content of cigarettes has been manipulated over the past several decades in ways that have contributed to the addictiveness of cigarettes, putting those who initiated smoking during that time to be at greater risk of becoming addicted. [50] [51] This explanation is consistent with our findings and would be worth examining in future investigations. Our findings also suggest an increase in the odds of nicotine dependence among adults who use cigarettes. This trend stands in clear contrast to the widely cited reports that cigarette use is declining in the United States. However, these reports are largely based on data on ''cigarette smoking'' 3 and usually do not track nicotine dependence per se. Surprisingly, the increase in nicotine dependence appears to be mostly driven by those who are not in poverty. The group most at risk of nicotine dependence among cigarette users is women in poverty in the most recent birth cohort, whose risk is substantially higher than that calculated for the overall population. These data suggest that the risk of nicotine dependence among both men and women who use cigarettes appears to be increasing with each successive birth cohort, regardless of socioeconomic background, although pairwise comparisons by cohort were not conducted. This finding is somewhat surprising given that information on the dangers associated with cigarette use is more readily available to recent cohorts and is provided to them earlier in life than was the case for previous generations. However, although cigarette smoking-prevention efforts may in fact lower the number of people who start using cigarettes (i.e., ever use cigarettes), such efforts may not be effective among an already nicotine-dependent population. Research has suggested that nicotine dependence is as difficult to treat as cocaine addiction, although the treatments for these 2 addictions differ drastically. 8 Whereas treatment programs for cocaine or alcohol addiction strongly discourage the heaviest users from attempting to quit on their own, smoking cessation programs often place the burden of quitting on the individual. In addition, insurance and medical care for smoking cessation is poorly funded and relatively difficult to obtain. Perhaps these discrepancies may help to explain why so many Americans continue to use cigarettes despite their greater knowledge of the attendant health risks, the high cost of cigarettes, and the restricted availability of smoking areas in public places. This study has several important limitations. First, rates of cigarette use and nicotine dependence among older cohorts may be lower than expected as a result of premature mortality caused by heavy cigarette smoking. Yet, if premature mortality were solely responsible for lower rates of cigarette use and nicotine dependence among older cohorts, the rates would probably be much lower than they are and there probably would not have been such consistent declines observed over cohorts.
In addition, recall bias could have contributed to underreporting. Therefore, other sources of prospectively collected longitudinal data will be needed to replicate these results. Also, the social undesirability of smoking may have induced respondents to underreport their cigarette use or nicotine dependence. (It is not clear whether such a report bias would differ by cohort.) Finally, these findings are only generalizable to the US population, indicating the need for future studies to examine international trends in nicotine dependence, given that rates of cigarette use and nicotine dependence are likely to differ globally. For instance, evidence suggests that, in contrast to US trends, cigarette use is continuing to rise in developing countries such as China. 52 j
